Abstract -The Australian scincid genus Lerista comprises more than 80 species of small semifossorial and fossorial lizards. Most species are found in arid and semiarid regions. These species are divided into species groups which are largely diagnosed by their digital formulae. Most L. muelleri species group members have a digital formula of three fingers and three toes, some four fingers and four toes. Only one species has two fingers and three toes. Hitherto L. muelleri has been considered a single pancontinental species which, together with L. aIlochira and L. ham/di, comprised the relatively small L. muelleri species group within the speciose genus Lerista. A detailed examination of morphological and genetic variation in Western Australian specimens has indicated that species-level diversity within the L. muelleri species group has been greatly underestimated. Here, 13 species are recognised: the previously described L. allochira (Kendrick 1989) (Ahl 1935) is retained in the synonymy of L. rhodonoides. Support for the validity of eleven of the thirteen species is demonstrated using allozyme analysis of 114 specimens at 46 loci. Lerista mueIleri (sensu stricto) is shown to be restricted to the Pilbara plateau and its rocky outliers in northwest Western Australia. One of the two syntypes of L. muelleri that were considered lost has recently been rediscovered and is nominated as lectotype.
INTRODUCTION

Members of the huge Australian lizard genus
Lerista are small semi-fossorial and fossorial skinks with varying degrees of limb reduction. Most species are found in the arid and semiarid regions of Western Australia. Unlike many species of lizard where reasonable numbers can be accumulated bv opportunistic collecting, acquisition of a suitable numbers of Lerista requires many hours of raking and digging in conjunction with pit-trapping. It is not surprising then, tha t tru Iy represen ta ti ve collections of these elusive lizards did not begin to be made until the 1970s when intensive systematic collecting of habitats through biological surveys became an essential part of assessing faunal diversity. The first Lerista was described 173 years ago (L. Jineata Bell 1833) but most have been described in the last 30 years.
Glen Storr, former Curator of Reptiles at the Western Australian Museum, spent a large part of his 28 years in the job unraveling the systematic complexities of the genus Lerista. When he began his curatorship there were only 16 species of Lerista known from Western Australia (then placed in Rhodona or Ablepharus depending on whether the eyelid was movable or a fixed spectacle). That number has increased to more than 50 and all but a few of the additional species have been described by Stem.
Over the last 30 years the various species-groups of Lerista identified (Storr 1972; Storr et al. 1981 Storr et al. , 1999 Greer et al. 1983; Greer 1986; Kendrick 1991) have been under almost constant scrutiny and revision. As an example, for many years L. nichollsi (Loveridge 1933) was only known from a few specimens. A steady flow of new material over the last two decades prompted three revisions (Storr 1984 (Storr , 1986 (Storr , 1991 which together established L.
nichollsi as a species group distributed along the mid west coast of Western Australia and its hinterland. Similarly, a number of other species described in the 1800s and early 1900s proved to be the first described member of a species group. Most of these species groups, like the L. nichollsi group, have geographically restricted distributions. Another example is the L. bipes group which is largely confined to the northwest of the continent (Storr et al. 1999) . Greer (1979) placed Lerista in the subgroup Sphenomorphus within the Lygosominae. Greer and Shea (2003) used secondary temporal scale overlap patterns to futher refine sphenomorphine skink systematics. The genus is currently considered to comprise eight species groups (Aplin and Smith 2001) . Of these, the semi-fossorial L. muelleri group, which ranges widely across southern Australia (Figure 1 ), has attracted the least attention. Glauert (1961) recognised two forms of threefingered, three-toed Ablepharus in Western Australia, namely Ablepharus [Lerista] rhodonoides, a species "widespread in the interior of the state" with fused frontoparietals, and A. muelleri from the upper west coast and Pilbara region, which has the second supraciliary fused with the first supraocular and the frontoparietals free. Lygosoma (Rhodona) goerlingi Ahl 1935, which also has fused frontoparietals, was treated as a synonym of A. rhodonoides.
When Storr (1971) first revised Lerista he remarked on a number of regionally distinct populations of L. muelleri but his conclusions were unusually conservative, even more so than Glauert, for he used L. muelleri for all three-fingered, threetoed Lerista, regardless of their frontoparietal and supraciliary condition.
Although the L. muelleri group has had little attention, it has not been totally neglected. Urged on by G. Harold, the doyen of Lerista-hunters, Storr re-examined the Western Australian Museum's Lerista collection in the early 1980's. This resulted in the description of L. haroldi (Storr 1983) . Six years later Kendrick (1989) described L. allochira, unique in the group in having only two fingers and only one presubocular (two in all other forms). Shea (1991) re-examined the holotype of Lygosoma (Rhodona) goerlingi (Ahl 1935) . He agreed with the tentative actions of Storr (1971) and Cogger et al. (1983) different forms of three-fingered, three-toed Lerista, have been placed in the synonymy of muelleri (Cogger et al. 1983) : L. timidus De Vis 1888 (type locality Charleville, Queensland) and L. rhodonoides (Lucas and Frost 1896) (type locality Mildura, Victoria). When Storr described L. haroldi (Storr 1983 ) he suspected other species apart from L. haroldi were embedded in the L. muelleri complex but lacked the morphological criteria to diagnose them. Indeed, it was only its almost total lack of dorsal pattern that convinced him of the validity of L. haroldi.
K. Aplin, M. Adams and M. Cowan (unpublisht>d data) used morphology and allozyme electrophoresis to identify four forms of L. muelleri in the Carnarvon Basin. Aplin followed this work with a pilot study of L. muelleri morphology with the help of voluntary worker C. Taylor. After Taylor, L. A. Smith expanded the pilot study, largely to try to understand the increasing complexities of the group being exposed by the rapidly growing collection, now in the order of 2000 specimens. By 2001 all available specimens had been examined. Thirteen morphotypes (including described species) had been identified and their distributions mapped. Genetic analysis of most of the morphotypes was made possible through an environmental impact assessment on the Burrup peninsula for a development where two of the morphotypes were known to be sympatric.
MATERIALS AND METHODS
A major strength of this study and that of Aplin and colleagues is the use of allozyme electrophoresis to examine the validity of the taxa identified via morphology. Frozen tissues were available for all but two of the 13 morphospecies, with one of the two species without tissue samples being the most distinctive morphologically (the previously described L. allochira, the only twofingered member of the group), and the other (L. amicorum) a geographically restricted species similar to the widespread L. rhodonoides.
This study is based on examination of nearly 2000 specimens, virtually all of them lodged in the Western Australian Museum. In the lists of paratypes and material examined WA Museum specimens are unprefixed. Acronyms for other institutions are: Australian Museum (AM), Museum Victoria (MV), South Australian Museum (SA M), Zoological Museum Berlin (ZMB).
rhe analysis presented here involves a large number of taxa, most of which are new species. Thus, for clarity all new binomials are introduced now and used throughout.
Number of specimens examined for each taxon are as follows: L allochira (26), L. amicorum (21), L. (276) and L verhmens (12). Specimens with asterisks are those used in the genetic analysis.
As thorough as this Western Australian revision is, the prospect remains that additional undescribed species exist in the group. Given that one of the new species (L. occulta) was initially identified using genetic criteria and that less than 20{!i) of the available tissue vouchers have been examined, it is possible there may be additional, geneticallydiagnosable species present. Moreover, there is some evidence of two additional taxa, one within L dara and another within L kingi, as currently recognised herein. Details of these specimens are dealt with separately in the descriptions of these species.
Morphology
The main reason Storr could not confirm his suspicions that L muelleri comprised a number of species was because he did not employ enough characters or take into account the existence of sexual dimorphism. He did not count paravertebrals and he did not take detailed notes on colour pattern. Had he included these in the array of character states he always scored he would have noticed that certain colour patterns were concordant with certain frontoparietal and supraciliary configurations and paravertebral ranges. The precise position and nature of particular dorsal and lateral pattern elements is an essential consideration in identifying members of the L Dwelleri species group. Some of the pattern differences between taxa are quite stark, and it is likely that detailed pattern descriptions would have been invoked long ago as an aid to distinguish taxa if the lizards in question were larger.
The 13 morphotypes identified in the present study considers all of these conditions, together with a detailed assessment of other variable characters. Appendix 1 summarises data for 12 meristic and mensurable characters for males, females and a pooled sample of both sexes including unsexed individuals for each species. Degree of contact between the nasals, condition of the frontoparietals, number of supraoculars, presuboculars and midbody scale rows was also scored.
Locating pattern elements on particular scale rows
All pattern elements are described in relation to the paravertebral series. The paravertebral scale row on each side of the midline is row one; the adjacent lateral row is row two; the next adjacent lateral row is row three and so on, up to row 10 (all but three species in the L muelIeri species group usually have 20 midbody scales). The third row of scales from the midline is important because it contains the dorsolateral stripe. The medial third (or thereabouts) of scale row three marks the lateral extremity of the back and, like dorsal rows one and two is usually olive, brown or grey. The central third contains the pale dorsolateral stripe (never strong, usually discernable, sometimes absent). The lateral third (or thereabouts) marks the upper (medial) limit of the upper lateral stripe. Pattern elements on scale rows one to three (the presence, absence or relative strengths of dots and dashes) were also scored to assess their importance as an aid to identification.
The details of back pattern (the area between the upper edges of the upper lateral stripe) do not by themselves identify taxa. Although less simple and (unfortunately) less easily described, the lateral pattern is much more helpful in identifying species in the group.
Depending on the species, the upper lateral stripe has several degrees of prominence. It is most obvious in L. dara where it is almost always solid blackish-brown and covers 1.5 scales (lateral part of row three, all of row four and medial part of row five). In most species the upper lateral stripe is found on the lateral part of row three and all or part of row four and is never solid blackish brown, but parti-coloured, with the anterior portion on each scale blackish-brown and the posterior portion pale or with its lower margin heavily scalloped. In some cases the upper lateral stripe is reduced to a line of dots.
Dorsal scale rows five to eight contain pattern details which, while not absolutely diagnostic, are L.A. Smith, M. Adams important in helping to identify specimens. These details include the presence, absence and configuration of the pigment on those particular rows.
Some of the characters that do not contribute to a diagnosis are not presented in the species' accounts. One case is with the two loreal scales. However, there is a good deal of variation in the two loreal shields ranging from subequal to unequal in size. If not subequal, the anterior is always the larger, sometimes very much larger than the posterior. Other characters are: number of upper labiaIs (six, fourth under eye), postsuboculars (two), primary temporals (one), secondary temporals two, (upper much the larger and overlapped by the lower), eye ablepharine, ear aperture very small, infralabials six (first two contacting postmental) and three pairs of enlarged chin shields (second pair separated by a median shield).
Supraciliaries
There are three basic supraciliary conditions (see Figure 2 ): five, with the second and last smallest and third and fourth largest (Figure 2a ), four (first and second fused)( Figure 2b ) and three (second fused to first supraocular) ( Figure  2c ). Taxa that normally have five supraciliaries are sometimes reduced to four when the first and second fuse or when the very small fifth fuses to the fourth. Taxa that normally have four supraciliaries are sometimes reduced to three when the very small fourth fuses with the third. 
Frontoparietals and interparietal
There are two possible conditions with the frontoparietals. A pair of scales in contact or a single chevron-shaped scale created by the fusion of the paired scales. The interparietal is always free.
Paravertebrals
Paravertebrals range from the high 50s in some taxa to as high as the low 90s in others. Mean number of paravertebrals in females always number more than in males (Appendix 1.12). Paravertebrals were counted from the first pair directly behind the parietals to a point directly above the vent on the rump.
Presu boculars
Two, except in L. allochira where there is one (Kendrick 1989, Figure 1a) . In species with two, the anterior scale is nearly always much larger than the posterior scale which is not only very small but usually long and narrow (see Shea 1991, Figure 1 ). Here we follow Shea (1991) in nominating the two scales immediately behind the second loreal, above the third upper labial and before the subocular as the presubocular. In L. allochira the single presubocular is in a notch between the third and fourth upper labial. Apart from diagnosing L. allochira, this character is not diagnostic of the other species.
Nasals
Although the degree of nasal contact is always used in skink descriptions and often used to support diagnoses of Lerista species, it is generally scored qualitatively (e.g., L. e/egans versus L. distinguenda in the L. e/egans species group). In this study the nature of contact is quantified by assigning (by estimation not measurement) one of five degrees of contact: nasals separated = I, nasals in point contact (no discernable common suture) = 2, nasals in short contact 3, nasals in moderately long contact = 4, nasals in long contact = 5. A mean score (index) is given for each species.
Nuchals
All nuchals were counted. For example, three on the left plus two on the right totals five.
Subdigital lamellae
The number of subdigital lamellae on the shortest and longest toe and middle finger (except L. allochira) were scored. The claw was not counted.
Limb proportions
Foreleg (FL), hind leg (HL) and tail (TL) length are expressed as a percentage of snout-vent length (SVL). Foreleg and hind leg length were measured to the nearest 0.5 mm with the limb flattened on a 313 ruler abutting the trunk and excluded the claw. Only original tails were measured. Tails were considered original when dorsal pattern elements, particularly the continuation of the dark upper lateral stripe, continued to tail tip. Data for SVL, limb lengths, limbs as a ratio of SVL, TL and tail as a percentage of SVL are presented in AppendiX 1.
Genetics
Animals examined
Liver Adams et al. (1987) .
Data analyses
The phenetic clustering procedure of Principal Co-ordinates Analysis (PCoA) was initially used to assess the genetic affinities of all individuals sampled, without a priori reference to their morphotype. This technique uses multivariate ordination principles on a distance matrix to construct a reduced number of dimensions which account for most of the variation expressed amongst N points (individuals, populations, etc) in Ndimensional Euclidean space (Pielou 1984) . The resultant scores from PCoA for the first two dimensions are then presented visually as a scattergram, revealing the existence of any primary genetic groups and, most importantly, displaying the extent of any within-group diversity. Each PCoA was applied to a matrix of Rogers' genetic distance (Rogers 1972 ) between individuals and implemented using the computer program PATN (Pattern Analysis Package; Belbin 1994) .
A series of four PCoAs was undertaken on the allozyme data, the first employing all 114 individuals and the others based on reduced subsets in which those individuals which fell most clearly into distinctive clusters were sequentially removed. The stepwise use of multiple PCoAs, as explained and employed by Georges and Adams (1992) , is particularly suited to taxonomically complex situations where numerous genetic groups are L.A. Smith, M. Adams present and thus cannot all be resolved by a single analysis. In such cases, the initial PCoA will show considerable overlap among genetic groups which belies their genuine distinctiveness in deeper dimensions. In these situations a subsequent PCoA, based only on these overlapping groups, is able to demonstrate this distinctiveness.
Having established which morphotypes merit recognition on genetic criteria, the overall genetic similarities between the taxa thus defined were quantified by calculating (a) the percentage of "fixed" differences (%FOs; Richardson et al. 1986) , allowing a 10% tolerance (i.e., the cumulative frequency of any shared alleles must not exceed 10%; see Georges et al. [2002] for the rationale behind this operational definition of %FOs), and (b) Nei's genetic distance (Nei 0; Nei 1978) for each relevant pairwise comparison. For simplicity of presentation, the genetic relationships among taxa were displayed visually in a Neighbour Joining tree based on the Nei Os. This tree was constructed using the program PHYLIP version 3.5c (Felsenstein 1993) and drawn using TREEVIEW version 1.6.0 (Page 1996) .
RESULTS
A total of 46 putative allozyme loci were considered scorable in this study. The allozyme profiles of the 114 specimens at these 46 loci are presented in Appendix 2. All but seven loci were variable, and the level of genetic heterogeneity encountered far exceeds that expected for a single biological species (Thorpe 1983; Richardson et al. 1986) . Figure 3 presents the initial PCoA involving all 114 specimens, labelled according to morphotype. Seven of the 11 morphotypes displayed discrete, non-overlapping clusters, although in two instances a pair of clusters (L. muelleri/L. nevinae and L. rhodonoides/ L. kingl) abutted one another. The remaining four morphotypes (L. haroldi, L. micra, L. occulta and L. rolfel) could not be separated in the first two PCoA dimensions. A second PCoA on the individuals belonging to these four overlapping groups plus L. dara (Figure 4 ), revealed that all morphotypes were now diagnosable with the exception of L. micra versus L. occulta. A third PCoA using only the L. micra and L. occulta specimens indicated that these two morphotypes were also genetically distinguishable ( Figure 5 ). Finally, separate PCoAs on each of the two groupings not fully resloved in the initial PCoA (L. muelleri/L. nevinae and L. rhodonoides/L. kingl) demonstrated the genetic distinctiveness of each of these four taxa ( Figure 6 shows the latter pair).
Once stepwise PCoAs had demonstrated that all 11 species were diagnosable by their allozyme profiles, individuals were then pooled into species
RHO Figure 3 PCoA for all 114 specimens of Lerista included in the allozyme study. The relative PCoA scores have been plotted for the first and second dimensions, which individually explained 14% and 12';(" respectively, of the total multivariate variation. Legends for specimens and species: Lerista dara 
for the calculation of allele frequencies (Table 1 ) and genetic distances (Table 2 ). There were high levels of polymorphism in most species, particularly the widespread ones (e.g., L micra was polymorphic for 25 of the 39 variable loci; Table 1 ). However, each species was diagnosable from all others by fixed differences for at least one and generally many more allozyme loci (average %FD 12.2, range 2-30; Table 2 ). Figure 7 depicts the broad genetic affinities KEY TO SPECIES A key dealing with a large number of species which uses many couplets to identify a specimen, treats all species as sympatric. Although there are 13 species described here, the greatest number of sympatric L. muelleri species group members in a geographic area is far fewer. The coastal plains from Onslow northeast to the vicinity of Port Hedland are particularly rich. While the zone supports six species, to date, no more than two have been found at anyone locality. On the Burrup peninsula, for example, there are two species recorded (L. jacksoni and L. dara) with the (unlikely) possibility that L. muelleri, L. nevinae, L. verhmens or L. rhodonoides may also occur there. Lerista rhodonoides is easily eliminated because of its fused frontoparietals, L. muelleri by the fusion of the second supraciliary with the first supraocular, while L. nevinae, L. jacksoni and L. dara are easily distinguished by their markedly different colour patterns, leaving L. verhmens as perhaps the only non-trivial identification problem.
Five species occur in the hinterland of the upper
rhodonoides and L. rolfei. Of these five species, L. rhodonoides is easily recognisable because of the fused frontoparietals, L. dara is readily distinguishable by its broad upper lateral stripe and immaculate flanks and belly, and the distinctive hiatus between the lower margin of the upper lateral stripe and the beginning of the lateral pattern identifies L. rolfei in most instances. This leaves L. micra and L. ocazlta as the only problematic taxa to discriminate. Lerista micra almost always has four species divergence, as demonstrated by this species group, typically preclude the use of allozyme data for phylogenetic reconstruction (Richardson et al. 1986 ). Table  2 ). The lack of any long basal branches indicates that no obvious genetic dichotomies were evident within the L. muelleri group based on the allozyme data. High levels of within-species variation coupled with comparatively low levels of between- su praciliaries (occasionally three), while L. occulta usually has five supraciliaries (occasionally four). The only signficant difficulty in this region therefore is correctly identifying the occasional L. occulta that possesses only four supraciliaries. 
xanthura. Creer (1990) (Aplin and Smith 20(1) . The description of nine new species here, in addition to L. ingrami and L. zonulata described by Storr (1991 b) potentially more than doubles the number of species in the L. muelleri species group. Ascertaining whether these species, together with underscribed L. muelleri-like species in eastern Australia, belong in an expanded L. muelleri species group will probably not be known until more genetic data are avialable.
If L. orientalis, L. separanda, L. taeniata and L. xanthura, together with the thirteen species described or redescribed here, together with the two species described by Storr (1991b) Members of this species group are litter dwellers. Most species are found in the copious beds of leaf litter under Acacia on sandy loams. Some are found in the limited litter under rocks. Other species have been found in Triodia on red sand dunes while one species is only known from a white sand dune immediately adjacent to the sea and another appears to be confined to heavy cracking clays associated with coolibah (Eucalyptus victrix) flats.
The following descriptions present pooled data for meristic and mensurable characters for each species. Appendix 1 tabulates the data for those characters for males and females, and the pooled data for each species.
Lerista allochira Kendrick 1989
Lerista allochira Kendrick, P.G. 1989 
Diagnosis
Distinguished from all other members of the L. muelleri complex by having two (rather than three) fingers and one presubocular (rather than two).
Description
SVL 22-40mm (N 21, mean 32.2). TL 31-37mm (N 4, mean 34.7) TL%SVL 109.1-140.9 (N 4, mean 118.7). FL 2.5-3.5 mm (N 21, mean 3.1). mean 9.8) . HL 4.5-7.5 mm (N 21, mean 6.2). HL%SVL 16.2-29.5 (N 21, mean 19.5). Lamellae under longest toe 5-15 (N 17, mean 11.9), under shortest toe 3-4 (N 18, mean 3.8) Nasals in short to moderate contact (mean of index 3.0). Prefrontals widely separated. Frontoparietals fused. Interparietal free. Supraoculars three, the first two in contact with the frontal. Supraciliaries four, the third the largest, first Back (scale rows one to three) bronze-brown, the dark lineopunctate pigment on scale rows oneand two reduced to intermittent flecks. Dorsolateral stripe absent. Upper lateral stripe reduced to a row of spots on lateral part of scale row three and barely distinguishable from spots on scale rows 4-10 (i.e. pigmentation on venter consistent with that of the flanks). Chin and throat heavily scalloped brown.
Distribution
North West Cape, Western Australia ( Figure 8 ).
Remarks Kendrick (1989) counted paravertebrals from the posterior edge of the parietals to the posterior margin of the thigh rather than from the posterior edge of the parietals to immediately opposite the cloaca on the dorsal surface, as is the case in this work. This is reflected in Kendrick's lower range on paravertebral counts (67-81 versus 71-85) and a slightly lesser mean (75.0 versus 75.7). Holotype figured by Kendrick (1989 + +"
• 321 Scale rows one and two dusky grey, their dark pigment a series of spots, streaks or oblongs. Margins of scales darker grey. On medial third of dorsal row three, a suggestion of an irregular lineopunctate row of spots. Pale dorsolateral stripe moderately strong. Upper lateral stripe varies in width and intensity being narrow and almost solid blackish-brown for the medial third of scale row four or broad (as wide as dorsal row four) but the dark pigment confined to sutures between scales. Scale rows five to eight dusky, with a prominent dark spot at the junction of each scale (most pigment at the anterior of each scale). Belly creamywhite with occasional dark spots. Subcaudals spotted. Living specimens have very bright yellow tails.
Floodplain of the upper Fortescue River from Weeli Wolli in the west, east to Neds Creek Station ( Figure 8 ). 
Remarks
The preferred habitat of L. amicorum seems to be alluvial plains, while that of L. verhmens is found in rocky habitats. mean 35.6) . TL 23-58mm (N 41, mean 45.1). TV/,,sVL 109. 8-170.0 Scale rows one and two grey, olive or light brown each with a feeble series of lineopunctate dots, sometimes the suggestion of a third series of dots on scale row three when the medial edge of the blackish-brown upper lateral stripe is isolated from the main body of the upper lateral stripe. Dorsolateral stripe moderately well defined in brown-backed specimens, ill defined (broad and diffuse) in grey and olive-backed specimens. Upper lateral stripe commences on the lateral third of scale row three, covers all of scale row four and up to half of scale row five. Remainder of scale row five and scale rows six-ten, immaculate pearly-white. Some black pigment in the form of rows of dots or smudges sometimes present on scale rows sixeight; most prominent posteriorly, usually progressing forward to mid-trunk, sometimes to axilla, rarely to ear or face. Subcaudals immaculate.
Description
Distribution
The coast and hinterland from Anna Plains in the north and south to Burrup Peninsula, including many Pilbara islands (Figure 8 ). Also from Burrup Peninsula south to North West Cape.
Remarks
At an early stage of this study it was thought L. dara might comprise two taxa: a small, olive or whitish-backed form (when the dorsolateral stripe is broad and diffuse and the upper lateral stripe narrow) found on the mainland from Anna Plains south-west to Burrup peninsula and a number of the Pilbara islands (Figure 10) , and a larger, light brown or tan-backed form with a narrow dorsolateral stripe and a broad blackish-brown upper lateral stripe found further south and inland ( Figure 9 ). At first, the significant size difference between the coastal grey-olive and inland browntan populations seemed to support this hypothesis, but a re-examination of the specimens and inspection of the breeding data indicate that the sample of the olive-grey-backed coastal morph was dominated by a large sample of small individuals taken from pit fall traps in December. Breeding adults (presence of turgid testes or enlarged follicles) have been collected on Barrow Island in September and October, so it is reasonable to assume the coastal sample's mean size is skewed by the large number of juveniles. Ecological data indicate that the grey, olive and whitish individuals with reduced pigment are generally found on white sands, including coastal dunes and the brown or tan individuals on reddish dunes and sandy loams (cf. Figures 9 and 10) .
About 30% of specimens are immaculate from the ventral portion of scale row five to scale row ten (mid ventral). The presence or absence of dark pigment on the posterior mid and lower flanks is not a sexual character (males and females mayor may not have lower flank pigment), nor is it a juvenile character since some small individuals (25-28 mm) have lower flank pigment while others do not.
ot included in the paratypes of this new species are five specimens (R120302, 121301-02, 122045, 123274, 123261) from the Kennedy Range at 24°30'04.3"S, 115°01'03.4"E (site KE2, Carnarvon Basin survey). Although the meristics and measurements of these specimens are within the ranges of those for L. dara, the single live specimen seen by LAS (a juvenile) had a bright green tail which is unique in Lerista. The tails of Lerista are yellowish or reddish, juveniles often quite reddish. These specimens are not that well preserved, nevertheless, they appear more slender than dara of similar SVL's. Aplin and colleagues indicate that the only member of this series for which tissue was available (R123261) was allozymically distinctive from three other L. "mue1Jeri" forms identified in the Carnarvon Basin (L. micra, L. occulta and L. rolfei as recognised here) but lack of tissue samples from other individuals from this population preclude direct comparison with L. dara in this study.
Etymology
Latin for clear, alluding to sharp-edged prominent upper lateral stripe which contrasts strongly with the white flanks.
Lerista haroldi 5torr, G.M. 1983
Lerista haroldi Storr, 1983 Head trunk and tail creamy yellow, without dorsolateral and upper lateral stripes. Scale rows one to eight freckled blackish-brown, the dark pigment concentrated near the anterior margin of scales. Scale rows nine to ten with only scattered flecks.. Subcaudals flecked blackish-brown. Most specimens with a dark loreal streak.
Distribution
White coastal and near-coastal sands of the upper west coast from Gnaraloo, south to Cape Cuvier (Figure 8 ). 
Remarks
The holotype is a female with 70 paravertebrals. Scale rows one and two dusky-grey, the lineopunctate spots weak or absent. Scale row three dusky-grey, pale dorsolateral stripe absent. Upper lateral stripe on scale row four, weak, reduced to a series of spots and usually indistinguishable from the series of spots on the dusky-brown scales of scale rows five to eight, sometimes ten. One specimen with moderately strong lineopunctate spots on scale rows one, two and laterally on three gives the impression of a dusky grey-brown lizard with a series of lineopunctate spots on each row of scales.
Distribution
The Pilbara plateau and adjacent coast, to the north of the superficially similar L. muelleri ( Figure  12 ).
Etymology
After Gregory Jackson of the Western Australian Museum who has been responsible for the design and layout of many Western Australian Museum publications since 1976.
Lerista kingi sp. novo Scale rows one and two brown, olive or grey (usually brown). Lineopunctate spots on scale rows one and two almost always present, often in the form of strong oblong streaks which sometimes coalesce into a stripe but also in the form of spots and dots more commonly found in other species in the complex. Pale dorsolateral stripe on scale row (Figure 12 ).
Remarks
The dorsal and lateral patterns of L. rhodonoides and L. kingi are indistinguishable. It is the more densely pigmented ventral scales of L. kingi that, in most cases, distinguishes it from L. rhodonoides.
ot included in the description are certain specimens from widely scattered localities to the northeast of the distribution of L. kingi (the western Great Victoria Desert and the Eastern Goldfields province of the Yilgarn Block). Although no obvious differences can be found between this series of specimens and other L. kingi, the upper lateral stripe of these inland specimens appears to be a little more sharply defined. This and the anomalous distribution of the two could be an indication that there is yet, another undescribed species in the complex. Scale rows one and two grey, olive or brown (mostly brown). Row one with a series of weak to strong lineopunctate spots; row two with or without weak to strong lineopunctate spots. Medial margin of scale row three, grey, olive or brown (mostly brown), pale dorsolateral stripe weak or absent, ventral margin of dorsal row three blackishbrown (proximal margin of upper lateral stripe). Usually all (but as little as 30%) of scale row four, particoloured (pigment centered around scale sutures) giving upper lateral stripe a sculptured appearance. Scale rows five to eight dusky greyishbrown with irregular spots and flecks.
Distribution
Upper west coast and hinterland from Gnaraloo in the north, south to the Murchison River and inland to Carey Downs and Nerren Nerren Stations (Figure 12 ).
Etymology
The specific epithet micra is derived from the Greek mikros (small). Lerista micra is one of the smallest species discovered so far in the L. muelleri species group.
Lerista muelleri (Fischer 1881) Figure 15 PhanenJpis (Lerista) Cogger et al. (1983) had reached the same conclusion.
In the mid-to late nineteenth century the Institut fur Systematische Zoologie (formerly Zoologische Museum Berlin of the Museum fli Naturkunde del' Humbold-Universitat zu Berlin) received types and putative types from a number of European museums including the Staatliches Museum fur Naturkunde in Stuttgart. Among the specimens that found their way to Berlin was a short series of specimens (ZMB 10062-74) obtained directly from van Krass at the Stuttgart Museum (Bauer et aJ., 2003 Specimen entirely bleached but definitely no trace of upper lateral stripe (Fischer describes the belly and the underside of the tail dark brown).
There is only one species within the L. muelleri species group from the Nichol Bay area that agrees with Shea's description of 2MB10074 and that is Fischer's descriptions of Phaneropis nwelleri based on SNMS 2057a-b. In particular both describe the second supraciliary being fused to the first supraocular as shown in Figure 2c (this paper) and Fischer (1881, Figure 13 ). Shea's SVL measurement of 2MB10074 is only 1 mm less than that given by Fischer for syntype 2057a (total length "0.085m, tail 0.045m"), but very different to the measurements for syntype 2057b (total length "CJ.06m, tail 0.03m").
We consider 2MB 10074 to be SNMS 2057a and, by default, the lectotype of Phaneropis muelleri. Bauer and colleagues' concerns about the type status of 2MB10074 were probably unfounded considering how few reptiles were collected from Top of head flecked with blackish-brown. Blackish-brown loreotemporal streak extends forward through the nasal and across the lip of the rostra!. Back brown or olive. Scale rows one and two usually without lineopunctate dorsal stripes, sometimes on scale rows one and two, rarely on scale row one only. Pale dorsolateral stripe absent. Upper margin of lateral stripe not solid, reasonably well defined (commences on lateral margin of scale row three), the lower margin of lateral stripe ill-defined (darker pigment L.A. Smith, M. Adams progressively less prominent through scale rows five to eight). This broad, diffuse stripe is discontinuous (reduced to a blotch on the anterior portion of each scale). Belly with scattered brownish spots. Sides of tail with dark flecks. Subcaudals with dark flecks.
Material examined
Port Hedland area (146606) 
Distribution
The Pilbara plateau and nearby rocky outliers (Figure 16 ). 
Lerista nevinae sp. novo
Diagnosis
The only species in the L. muelleri species group with a continuous black paravertebral stripe and 18 midbody scale rows. 4-14.7 (N 3, mean 13.9) . HL 9-11.5 mm (N 3, mean 10.0). HL%SVL, 21.9-33.8 (N 3, mean 27.1). Lamellae under middle finger 7-8 (N 3, mean 7.6), under longest toe 15-16 (N 3, mean 15.7), under shortest toe four (all specimens). Nasals in long contact (mean of index 3.7). Prefrontals widely separated. Frontoparietals paired. Interparietal free. Supraoculars three, the first two in contact with the frontal. Supraciliaries four, the third the largest, fourth minute (fused to third on one side of 135295). Two loreals, the posterior scale about one quarter the size of the anterior (it is about half the length and about half the height). Presuboculars two. Upper labials six. Nuchals two to four (N 3, mean 2.7) Paravertebrals 68-70 (N 3, mean 69.0). Midbody scale rows 18.
Top of head heavily pigmented with blackishbrown, the pigment tending to form two ragged lines forward to the frontoparietals (these marks are fragmenting forward extensions of paravertebral stripes). Back almost white with a solid, slightly ragged-edged paravertebral stripe straddling two scales (lateral half to one third of scale row one and medial third to one quarter of scale row two). Pale dorsolateral stripe absent. Upper lateral stripe solid, sharply defined, straddling two scales (lateral third of scale row three and medial half of scale row four). Lower flanks and belly (scale rows five to nine) immaculate white. Tail yellowish. Upper surfaces of limbs spotted and streaked dark brown.
Distribution
Known only from the type locality between Point Samson and Cape Lambert (Figure 16 ).
Remarks
The original specimens (135295 and 135306) were collected over two days on a coastal dune vegetated with Acacia coriacea and low shrubs. Snout-vent length of single adult male 37 mm; SVL of single adult female 40 mm.
Etymology
Named Lerista occulta is purplish-brown rather than brown or grey and usually has five supraciliaries (usually four in L. micra).
Description SVL 17-39 mm (N 27, mean 30.9). TL 32-41 mm (N 3, mean 36.3). TL % SVL 100-117.4 (N 3, mean 105.7). FL 3-8.5 mm (N 20, mean 4.3), mean 13.9) . HL 3.0-9.0 mm (N 20, mean 7.1). HL%SVL 17. 6-30.8 (N 20, mean 22.3) . Lamellae under middle finger 6-9 (N 10, mean 7.0, under longest toe 11-17 (N IS, mean 13.8), under shortest toe 3-4 (N 15, mean 3.8) .
Nasals just touching, in moderate or moderately long contact (mean of index 3.0). Prefrontals widely separated. Frontoparietals and interparietal free. Supraoculars three. Supraciliaries usually five, the second and fourth the smallest. Loreals two, anterior the larger. Presuboculars two. Upper labials six. Nuchals three to six (N 22, mean 5.1). Paravertebrals 62-76 (N 12, mean 70.6) . Midbody scale rows 20.
Scale rows one and two dark purplish-brown each with or without a weak to strong series of lineopunctate spots. Medial margin of scale row three purplish-brown, pale dorsolateral stripe usually absent, occasionally very weak. Ventral margin of scale row three solid blackish-brown or with a series of blackish-brown blotches (proximal margin of upper lateral stripe). Usually all (but as little as 50%) of scale row four, particoloured (pigment centered around scale sutures) gIVing scales a sculptured appearance. Scale rows scales five to seven or five to eight, freckled dusky-brown (in dark specimens almost black), the pigment concentrated at the posterior edge of each scale.
Distribution
Flats along western face of the Kennedy Range. Also vicinity of Gascoyne Junction (Figure 16 ).
Etymology
The specific epithet is Latin for hidden, alluding to the fact that the relatively few L. occulta remained undetected among several hundred L. micra until identified by allozyme electrophoresis of Aplin, Adams and Cowan.
Lerista rhodonoides (Lucas and Frost 1896) Figure 18 Ablepharus Scale rows one and two brown, olive or grey (usually brown). Lineopunctate spots on scale rows one and two almost always present, often in the form of strong oblong streaks which sometimes coalesce into a stripe, but also in the form of the spots and dots more common in other species in the complex. Pale dorsolateral stripe on scale row three weak to moderately strong. Upper lateral stripe commences on ventral margin of scale row three and extends as far as 60% down the dorsal part of scale row four. Blackish-brown pigment almost always continuous dorsally but restricted to sutures ventrally creating a particoloured or deeply scalloped stripe. In poorly pigrnented specimens the upper lateral stripe can extend as little as 20% down scale row four and have little scalloping creating a narrow solid upper lateral stripe. Forward of the axilla the upper lateral stripe is usually solid and continues through the temporals and lores to the rostra!. Scale rows five to eight pale, usually with a dark spot on each scale which, collectively, create irregularly arranged rows. More weakly pigrnented flanks (diffuse flecks rather than spots) are usually associated with a narrower upper lateral stripe. Head shields with dark blotches. Upper surfaces of limbs brown, olive or grey, freckled with darker pigment.
Distribution
Widespread and common in the mideast interior of Western Australia ( Figure 19 ). East into South Australia, southern Northern Territory, north-west Victoria and New South Wales and Queensland. Remarks Cogger et aJ. (1983) could only find one of the two syntypes of Ablepharus rhodonoides and presumed one lost. Wells and Wellington (1985) nominated the surviving syntype (AM R4156) as the lectotype. Shea and Sadlier (1999) refer to a single syntype in their list of amphibian and reptile types in the Australian Museum. Thus one syntype is still lost.
It is clear from some of the measurements given by Lucas and Frost (total length 79mm, body 39mm/ reproduced tail 35mm) that the surviving syntype is not, at least in part, the specimen they described. That they only give a paravertebral count for one specimen and the tail of the surviving specimen is complete (continuation of dark upper lateral stripe can be traced to tip of tail) suggests the original L.A. Smith/ M. Adams description is mainly based on the missing syntype.
The following is a description of the surviving syntype of Ablepharus rhodonoides (AM R4156). Nasals large, in short contact (index 2). Prefrontals present, broadly separated. Frontoparietals fused into a single shield. Interparietal free the parietal spot barely discernable. Parietals in broad contact behind interparietal. Nuchals 3 on one side, 4 on the other. Supraoculars three, the first two in contact with the frontal. Supraciliaries five, the first high and just separating the first and second supraoculars/ the fifth the smallest. Loreals two/ the first about twice as large as the second. Presuboculars two/ the first much the larger. Eye ablepharine. One primary temporal. Two secondary temporals/ the upper the larger. Upper labials six, fourth under the eye. Infralabials six, the first two contacting the postmental. Three pairs of enlarged chin shields, the second pair separated by a median shield, the third by three scales.
Midbody scales 20. Paravertebrals 74. SVL 47mm. TL 61. Lamellae under longest toes 14,15. Lamellae under middle finger 5.
Back faded brownish-grey. Whitish dorsolateral stripe just discernable. Brownish upper lateral stripe confined to upper third of scale row three and deeply erroded from below. Four rows of dorsal stripes.
Despite its vast geographic range, L. rhodonoides exhibits minimal genetic variation (Table 1) . Moreover/ the morphological differences thus far observed between western and eastern populations are few and not very great. Separated nasals is a fairly common condition in eastern rhodonoides. About half the topotypes (type locality of L. rhodonoides is Mildura/ Victoria) have nasals in point contact or separated, a condition very unusual in western rhodonoides. The tails of eastern rhodonoides may prove to bel on average, shorter than their western counterparts, otherwise there seem to be few differences.
The status of L. timidus (De Vis 1888) is yet to be ascertained. Should it prove conspecific with L. rh odonoides, L. timidus would be the senior synonym.
The holotype of Lygosoma (Rhodona) goerlingi is from "Wurarga/ Marloo Stn"/ WA. Western Australian Department of Land Information records show that MarIoo Station is now controlled by nearby Gabyon Station and Marloo Stn HS/ now only an outstation of Gabyon Station. Marloo out station is at 28°18'58"S/ 116°10'56"E, about 15 km NW of Wurarga railway station.
The type specimen of Lygosoma goerlingi in the Zoologisches Museum Berlin (35352) was presumed lost (Cogger et aJ. 1983 ), but was located by G. Shea on a visit to the Berlin Collections in 1989 who subsequently published a detailed description (Shea 1991) . (100814-5), 24km SSW Glenburg HS (87558), 9 km S Yinnietharra HS (116694""). mean 35.4) . TL 24-88 mm (N 78, mean 44.0). TL%SVL 102. 6-157.1 (N 75, mean 123.3) . FL 2.5-5.5 mm ( 270, mean 4.1). mean 11.7) . mean 24.8) . Lamellae under middle finger 5-11 ( 167, mean 7.9), under longest toe 12-20 ( 171, mean 15.3), under shortest toe 3-6 ( 169, mean 4.5) .
Description
asals just touching, in moderate or moderately long contact (mean of index 3.2). Prefrontals widely separated. Frontoparietals and interparietal free. Supraoculars three. Supraciliaries five, the second and fourth smallest. Loreals two, anterior the larger. uchals 2-9 ( 266, mean 5.2). Paravertebrals 60-91 ( 269, mean 73.4). Midbody scales 20.
Scale rows one and two olive, light brown or grey, their rows of lineopunctate spots usually weak, sometimes strong. Medial portion of scale row three olive, light brown or grey. Median portion of scale row three almost always with a weak to moderately strong whitish dorsolateral stripe. Lateral portion of scale row three blackishbrown, the dark pigment usually extending to the dorsal 50% of scale row four (sometimes extending over all of row four), never solid but heavily scalloped on distal margins, sometimes fragmented into vertically aligned blotches. Almost always a whitish hiatus on dorsal half of scale row five. Ventral half of distal row five and all of scale rows six to eight (rarely nine) with irregularly aligned spots and flecks which tend to be prominent due to the paleness of the flanks.
Distribution
From the Ashburton River Valley in the north and throughout Gascoyne region (Figure 19 ).
Etymology
Named for James ('Jim') Rolfe of 
Description
SVL 25-50 mm (N 13, mean 40.2). TL 61-67 mm (N2, mean 64mm). TL%SVL127.1-134.0 (N2 mean130.5) FL 4.0-7.5 mm ( N12, mean 5.5). mean 13.9) . mean 23.2) . Lamellae under middle finger 8-11 (N 8, mean 9 .2), under longest toe 13-19 (N 9, mean 15.9) , under shortest toe 4-6 (N 8, mean 5.0). Nasals just touching, in moderate or moderately long contact (mean of index 3.3). Prefrontals widely separated. Frontoparietals and interparietal free. Supraoculars three. Supraciliaries five, the second and fourth smallest. Loreals two, anterior the larger. Nuchals 1-6 (N 12, mean 4.7). Paravertebrals 72-84 (N 10, mean 77.9). Midbody scale rows 20 (9), 22 (2).
Scale rows one and two dusky grey, their dark pigment a series of spots, streaks or oblongs. Margins of scales darker grey. On medial third of dorsal row three a suggestion of an irregular lineapunctate row of spots above and abutting the weak to moderately strong pale dorsolateral stripe. Upper lateral stripe varies in width and intensity being narrow and almost solid blackish-brown for the medial third of scale row four or broad (as wide as scale row four) but the dark pigment confined to sutures between scales. Scale rows five to eight dusky with a prominent dark spot at the junction of each scale (most pigment at the anterior of each scale). Belly creamy-white with occasional dark spots. Subcaudals heavily spotted.
Distribution
Stony hills of the Western Pilbara (Figure 19 ).
Etymology
The specific epithet, Latin for powerful, alludes to the robust build of this species.
DISCUSSION
To a large extent any conclusive discussion of the L. muelleri species group is premature. This work demonstrates the existence of multiple taxa in the western third of the continent but there is still much to learn about the group in eastern Australia. There seems little point in any detailed discussion of the group as a whole until an Australia-wide revision is available for the group.
To date the senior author has examined about 1100 specimens from South Australia, the southern extremities of the Northern Territory, Victoria, New South Wales and Queensland, in total about three quarters the available specimens from these states and territories. Already seven morphotypes have been identified in South Australia, two of which spill into the southern parts of the Northern Territory and, while diversity appears much less in New South Wales, Queensland and Victoria, additional species are not unlikely given the complexity encountered to the west. A total of 20 species in the group .is therefore not inconceivable.
Adaptions to fossorial habits The trend in Lerista and other fossorial squamates is a greater propensity for head shield fusions and the reduction of limb lengths relative to trunk length as species become more fossorial. In terms of fossoriality, the 1. muelleri species group is very much a 'middle of the road' group when compared with most other Lerista. Most members of the 1. muelleri species group are not strictly fossorial but leaf litter dwellers. There is variation in the various species' size, limb proportions, degree and nature of head shield fusions and digital formulae. At one extreme there is 1. muelleri mimicing fossorial species in the 1. bipes and 1. nichollsi species groups with fused supraocular/supraciliary conditions. At another extreme there is 1. dara which, apart from its digital formula, is very much a typical small skink. It is relatively large (up to 49mm SVL), has relatively long appendages, there are no head scale fusions and it has a prominent dorsal pattern (particularly a strong upper lateral stripe). Most species are smaller, shorter-limbed, with or without reduced number of supraciliaries, and with or without fused frontoparietals.
From a continental perspective the most striking feature is the geographic distribution of species with paired frontoparietals compared with those with fused frontoparietals. Most, but not all, Western Australian species have the putative ancestral condition of paired frontoparietals. Those that do (with the exception of 1. kingl) are found in the Pilbara and along the upper west coast and its hinterland. All non-Western Australian taxa examined have fused frontoparietals and virtually all taxa with fused frontoparietals have southern distributions. In Western Australia the distribution of 1. rhodonoides is south of, and almost mutually exclusive to, the distribution of species with paired frontoparietals.
Although there are no genetic data to place 1. amicorum it may, for the time being at least, be considered a northern representative of the 'fused frontoparietal' subgroup, with relatively short forelimbs as for 1. rhodonoides.
The question as to where 1. allochira sits is 339 equivocal. Despite its unique characteristics (one presubocular, two fingers) it is very similar in size and colour pattern to 1. micra and 1. occulta. It is geographically close to 1. micra and 1. occulta and may have speciated from either of those species. Alternatively, its fused frontoparietals, qualifies it for the southern subgroup. This being the case it could be considered, along with 1. amicorum as an outlier of the 'fused frontoparietal' SUbgroup.
In their review and assessment of the status of Western Australian herpetology Aplin and How (1993) pondered how many cryptic species are still to be discovered and the kinds of taxa that are likely to contain cryptic species. They point out that they are likely to fall into two catagories. The first comprises goegraphically widespread, small to medium-sized, drably or irregularly patterned taxa which are difficult to examine and which defy quantitative description. The second category comprises taxa which can be easily identified in the field and hence do not receive careful examination. The 1. muelleri species group qualifies on both counts which may explain why it is proving to be one of the more spectacular examples of a longneglected species group in need of study. 
